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for research and xt n ion services, 
are distributed through the Depart-
m nt of Agriculture. Many mem-
bers of th Department's re earch 
staff are stationed on land grant 
university campuses. Numerous im-
portant research accomplishments 
hav been cooperatively planned 
and carried out by D partment and 
xp riment tation scientists. The 
research findings of both organiza-
tion are chann led through the 
tat ext nsion rvic to farmers 
and others who can use the infor-
mation. 
The 1'ole of the land g1'ant 
institutions 
The land grant universities, now 
located in fifty states and Puerto 
Rico, have pioneered in the move-
ment to bring science into the edu-
cational curricula. Large bodies of 
ci ntific facts have been dis-
covered and cataloged. Basic prin-
'pl and experimental meth ds 
have b en developed and tested. 
C mplicat d laboratory equipment 
has b n invented. Out of these 
have com.e the great scientific dis-
coveries and inventions. These have 
made our factories truly productive 
and have given Americans, as con-
sumers, an amazing variety of com-
forts and mechanical conveniences. 
Among other things, to every 
American this cooperative effort 
has meant that American agricul-
ture can produce abundantly and 
efficiently the food we need to sup-
port a strong nation, both in time of 
peace and in time of war. It means 
that we have all become accus-
tomed to a wide variety of whole-
some and nutritious foods the year 
around. 
Most people of the world spend 
half th ir disposabl income for 
food. Because our agriculture is 
efficient, we in the United States 
pend about one fifth of our income 
to pay our food bill. In 1952 the 
average mployee worked 51 hours 
each month to pay for the food 
ne ds of his family. In 1959 only 
39 hours were so required. In the 
sh rt p ri d f seven years this 
av rag employe had a reduction 
FOR DECEMBER 1961 
of 1~ days ach month in his work 
time needed to purchase food . In 
the same period the quality of food 
has been improved and consider-
abl built-in maid service has been 
added to the food bill so that his 
wife sp nds proportionately less of 
h r time in food preparation chores. 
The role which ,the land grant in-
stitutions have played in increasing 
America's capacity to produce can 
hardly be over-estimated. The 
work of these institutions has con-
.tributed greatly to the level of 
America's educational and scienti-
fic achievement. The job which 
they have accomplished has made 
them one of our most important 
social institutions. Today the land 
grant institutions enroll more than 
20 perc nt of the college students, 
grant 40 percent of the country's 
doctoral degrees in all subjects, in-
cluding approximately half of those 
in the sciences, engineering, and 
health professions, and 25 percent 
in the arts, languages, business, and 
ducational training. The land 
grant system has become the largest 
single source of trained and edu-
cated manpower. 
But the contributions of the land 
grant universities do not end at our 
national boundaries. They extend 
to most countries of the world. The 
foreign students educated in. our 
land -grant institutions, the various 
technical assistance programs in the 
underprivileged countries, together 
with the cooperative programs be-
tween American land grant univer-
sities and universities of foreign 
lands, have made the contributions 
of the land grant colleges world-
wide in scope. This is perhaps 
America's greatest contribution to 
world-wide education. 
We are proud of the contribu-
tions of the land-grant system and 
of the U.S. Department of Agricul-
tur over the past 100 years. But 
the future is before us. There are 
greater challenges facing these in-
stitutions in the years ahead than 
existed 100 years ago. These chal-
lenges must be met and conquered. 
To this end the workers of the land 
grant universities and the Depart-
ment of Agriculture are dedicated. 
The new animal husbandry 
farm 
A RRANGEMENTS have recently been completed for the pur-
chase of a new animal husbandry 
farm. This farm will replace the 
land north of the campus presently 
used as a livestock farm, but which 
is needed for University housing. 
Construction of the first of the mar-
ried students housing units in this 
area is now underway. 
The new farm consists of 230 
acres and is located some 5~ miles 
southwest of Logan City and bor-
ders highway 89-91. The acquisi-
tion involved tieing together into 
one block land that was owned by 
six individuals. The land is all ir-
rigable. Water rights were acquired 
with the land, and the soil is of a 
clay loam type that is well suited 
for pastures and hay production. 
The farm will serve both as a 
research and a teaching facility. 
Most of the research now being 
conducted on the land and in the 
sheds near the campus concerned 
with the breeding, feeding, and 
management of beef cattle, sheep, 
and swine will eventually be trans-
ferred to the new farm. The live-
stock used in the teaching program 
will also be moved to the farm and 
the farm will serve as a teaching 
laboratory as well as a demonstra-
tion unit. It is expected that the 
new land will permit more detailed 
investigations concerning pasture 
use than are underway at present. 
New sheds, corrals, and related 
facilities will have to be constructed 
before the livestock can be moved 
to the new land. It is expected that 
it will be some three years before 
these can be provided. 
The metabolism building will be 
maintained at its present location 
just north of the main campus. The 
detailed type of work conducted at 
this building requires services such 
as heat, water, power, and sewage 
disposal that can be supplied effi-
ciently at the present location. 
-James A. Bennett 
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its geographic distribution 
THEREL R . BLACK 
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L ESS ,than 100,000 to go and Utah will have one million people! 
She had 890,627 in April 1960. As-
suming the same yearly rate of 
growth as the average between 
1950 and 1960, her population to-
day is something over 910,000. 
Where these people reside 
Where these people reside with-
in the state is one of the most im-
portant demographic facts to be 
considered in social planning, in 
administration, and in research. 
To provide a bird's eye picture 
of the massing and dispersion of 
population, two maps were con-
structed. Different sizes of popula-
tion groupings are shown by the 
relative sizes of 18 globes and dots. 
The legend on the first map is a 
guide to the use of both maps. It 
shows the size of community center 
represented by eight sizes of globes 
in order to facilitate the reader's 
interpretation of all gradations in 
globe size. The large black dots 
represent small communities-pop-
ulation in incorporated centers of 
less than 200 population. Each of 
the sm,aller dots represents 100 peo-
ple in the open country areas of the 
state. 
The map shows ribbon-like 
distributions 
The spatial distribution of Utah's 
population is ribbon-like in its ar-
rangement over the state. To per-
sons well acquainted with the 
state's geography, it is evident that 
the population is located along val-
ley floors and on plateaus. The 
ribbon-like effect is enhanced in 
some cases by a river and its tribu-
teuies as they meander through the 
valley floors. An example is the 
population along the Sevier River 
in the counties of Sanpete, Sevier, 
Piute, Garfield, and northeastern 
Millard. 
(Continued on page 106) 
• 
DR. THEREL R. BLACK is a ssociate professor 
of sociology. Julia Frandsen helped plan and 
prepare the maps. Dennis Poplin, a student 
in sociology, and Professor John N. Burrus of 
Mississippi Southern College also assisted in 
planning the maps. 
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T EDEMA 
FRANK W. KEARNS 
A populati n h '-th d m a nd 
ha 
• 
FRANK W. KEARNS, assistant professor of 
forest management, joined the USU staff in 
1960. Professor Kearns received his bache-
lor's degree at USU and his M.S. degree from 
Michigan State University. 
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The pinyon pine is the most popular 
Christmas tree in Utah 
Most any vacant lot may be used 
for the retailing of Christmas t rees 
FOR CHRISTMAS TREES 
d 
ampl d 335 
Retail lots handle t rees of various species, size, and color in order to satisfy customers 
Method of acquisition 
Purcha , mainly fr m r tail 
yards, is th prin ipal mans f ob-
taining Chri tma tr f rhome 
u . Only 2 p rc nt f th famili s 
Pereent 
of Total 
PUrchases 
3 
Day of Month 
r p rting tr in th ir hom b-
tain d th ir tr a gift; 3 p r nt 
stat d th y had cut th ir wn tr s. 
All th r famili r p rt d pur-
hasing th ir tr 
Percent 
ot Tolal 
Purchases 
R tail Christmas tree lots wer 
th principal plac of purchase 
with aIm st 70 p rc nt of the fam-
iii r p rting that they bought 
th ir tr fr m th se lots. How-
r, purchasers se m to have no 
fav rite lots where they purchas 
tr s r gularly year aft r year, since 
65 p rc nt f the families r ported 
they bought from a different lot the 
pr vious y ar. Wheth r th lot is 
I cat d n their regular market 
r ute is not significant in influenc-
ing th ir choic , eith r, since more 
than half of the respondents bought 
tr s from r tail lots in more distant 
locati n . Advertising by retail lots 
did not app ar to be ffective in at-
tracting buy rs, for only 10 percent 
f the families who bought tre s 
from lots indicated that they were 
awar that the lots had advertised 
th ir tre s. Some 42 percent 
bought trees from lots which to 
th ir knowledge had not done any 
adv rtising. Of those who were 
attract d to purchase by advertise-
m nts, the advertisements appear-
ing in n wspap rs se med to be the 
most effective. 
Consumers of Christmas trees in 
Utah s em willing to shop around 
t find th tr e which definitely 
uits them. This is evidenced by 
th fact that 50 p rc nt of the pur-
ha rs shopp d at from 2 to 4 lots 
b f r finally buying their tree, and 
10 p r nt of the buyers shopped 
Fig. 1.' Chri.tma. tree purcha... by day of month, December 1960 Fig. 2. Christmas tr.. purchases by day of w .. k, December 1960 
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at 5 r mor I ts before making a 
final choice. 
Time of purchase 
Christmas tree purchases for 
home use were confined to the 
month of December (fig. 1). Three 
consumers in the sample purchased 
trees on the first day of the month, 
and no further purchases occurred 
until December 6. The last pur-
chases took place on December 24, 
th day before Christmas. 
Only 6 percent of the trees were 
purchased during the first week 
ending December 7. Twenty per-
cent of the trees were purchased 
in the second week; 66 percent in 
the third week, and 8 percent in 
the 3 day period preceding Christ-
mas Day. 
Based on cumulative totals for 
each week day, the busiest sales 
periods were weekends, with Sun-
day by far the most active single 
sales day (fig. 2). Sales fell off dur-
ing the week days, with Monday the 
1 ast active sales day and surpris-
ingly Friday as the next least ac-
tive day. 
Type of trees 
Ninety-five percent of all trees 
purchased in the metropolitan area 
f Utah are natural, untreated trees. 
Sprayed and flocked natural trees 
comprise only about 2 percent of 
the total. Artificial trees make the 
remaining 3 percent of the total 
consumption. 
Artificial trees have been increas-
ing in use, but still offer only 
limited competition to natural trees. 
Their disadvantage of appearance, 
high price, and storage problems, 
have restricted their acceptance al-
most entirely to a small segment 
f the 1 and 2 member family units. 
Business establishments are the 
greatest users of the painted and 
flocked trees, but even in this con-
sumer group the modified trees 
make up only about 10 percent of 
the market. 
Species of trees 
Apparently there are strong con-
sumer preferences for Christmas 
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Table 1. Height of trees in metropolitan Utah retail yards by species, 1960 
4 ft. 5 to 7 to 9 to 
Species or less 6 ft. 8 ft. 11 ft. 
percent 
Pinyon pine 13 66 16 5 
Douglas fir 12 35 46 7 
Blue spruce 8 33 53 6 
White and balsam f ir 10 33 47 10 
Ponderosa p ine 3 43 50 4 
Other 5 40 50 5 
Total 9 49 37 5 
Table 2. Quality of trees in metropolitan Utah retail yards by species, 1960 
Species Premium 
Pinyon pine 14 
Douglas fir 13 
Blue spruce 13 
White and balsam fir 12 
Ponderosa p ine 9 
Other 4 
Total 12 
tree species in Utah. Over 70 per-
cent of the families buying trees 
reported that they knew what 
species they had purchased. The 
preferred species were reported as 
follows: 
Species pu1'cha.sed 
Pinyon pine 
Douglas fir 
Blue spruce 
White and balsam firs 
Ponderosa pine 
Other 
Total 
Percent 
of all trees 
56 
20 
12 
7 
2 
3 
100 
Pinyon pine was by far the most 
preferred species of Christmas tree 
in 1960 in metropolitan Utah. This 
fact indicates that most consumers 
are willing to shift their allegiance 
to certain tree species with great 
rapidity. Douglas fir and the true 
firs comprised 70 percent of the 
trees on the market in Salt Lake 
City and Ogden valleys in 1952, 
but by 1960 the percentage had 
dropped to 27. Pinyon pine, which 
made up only 20 percent of the 
trees sold in 1952, was up to 56 
percent in 1960. 
Since the majority of the pinyon 
pine Christmas trees that are mar-
keted come from Nevada and Utah, 
the increasing preference for pin-
yon pine Christmas trees in this 
state mphasizes the growing eco-
Standard Utility Cull 
percent 
39 36 11 
39 38 10 
43 41 3 
38 33 17 
22 57 12 
20 55 21 
37 40 11 
nomic importance of a species once 
considered worthless and a nui-
sance. 
T1'ee sizes 
The Christmas tree sizes most 
pr ferred are perhaps best revealed 
by the data gathered in a survey 
f the tree stocks from a sample of 
the retail yards in the metropolitan 
(Continued on page 108) 
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1. Orio'in and breeding 
UINTA 
Photo above: More pods per raceme and 
more seeds per pod are two of the reasons 
for the higher seed yield of Uinta compared 
with Ranger or Lahontan 
Right: Enlarged alfalfa seed. One of the 
superior characteristics of Uinta is its su-
perior seed-producing ability. In a 4-year 
test at Logon it yielded an overage of 859 
pounds of seed per acre compared to 380 
for Lahontan and 510 for Ranger 
Photographs by W. P. Nye 
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ALFALFA 
Figs. 1, 2, 3. Cells of crested wheatgrass plants with 14, 28, and 42 
chromosomes. In each cell the chromosomes are collecting in two groups 
previous to the formation of a reproductive cell, the pollen grain, 
which will contain a nucleus with half the chromosome number of the 
pollen-mother cell from which it was derived. Figs. 4, 5. Cells of 
crested wheatgrass with 33 and 34 chromosomes. The extra or super-
numerary chromosomes in these cells are indistinguishable from the 
normal chromosomes. Fig. 6. Chromosome pairing in diploid Fairway 
crested wheatgrass. The 14 chromosomes of this variety pair two-by-two 
to form 7 bivalents. Six of the seven chromosome pairs are connected 
at both ends to form ring-shaped bivalents, while the remaining pair is 
connected only at one end and forms a rod-shaped bivalent. Fig. 7. 
Chromosome pairing in tetraploid crested wheatgrass. The 28 chromo-
somes have paired to form 6 bivalents and 4 quadrivalents. The four 
98 
quadrivalent formations in this cell appear in figure-eight configurations. 
Quadrivalent formation is indicative of autopolyploidy. Fig. 8. Triplet 
seedlings of crested wheatgrass. Occasionally 2, and rarely, 3 seedlings 
develop from a single seed. Multiple seedlings provide an excellent 
source of cytological aberrants, which often prove useful in cytoge-
netic investigations. Fig. 9. Chromosome pairing in a polyhaploid 
crested wheatgrass plant derived from a twin seedling. Chromosome 
pairing in the polyhyploid was equivalent to that in the diploid (fig . 
6) and provides positive proof of the autopolyploid nature of tetra-
ploid crested wheatgrass. 
DOUGLAS R. DEWEY 
FARM AND HOME SCIENCE 
• Techniques In 
CRESTED wheatgrass, a native of the teppes of Russia and 
Siberia, was first introduced into 
the United States in 1898 but failed 
to achieve any widespread recogni-
tion until the drought years of the 
mid-1930's. Since that time, in ex-
cess of 10 million acres has been 
seeded to crested wheatgrass in 
the United States, and this grass 
continues to be the most valuable 
grass for reseeding the vast arid 
ranges of the West. 
Some of the qualities that make 
this species so valuable as a range 
grass are exceptional drought tol-
erance, longevity and persistence 
under intense grazing pressure, 
high productivity of nutritious and 
palatable forage, ease of establish-
ment, excellent seed production, 
and relative freedom from disease. 
Although crested wheatgrass is 
characterized by many desirable 
features, great potential for further 
improvement exists through the ap-
plication of plant breeding tech-
niques. Many different forms and 
types of crested wheatgrass occur, 
and this wide genetic diversity pro-
vides an excellent opportunity for 
the selection of improved varieties. 
Inasmuch as plant-breeding meth-
ods are merely practical applica-
tions of genetic principles, these 
principles must of necessity be 
clearly defined and understood if 
the full breeding potential of a 
species is to be realized. The basic 
facts of heredity have been known 
for more than 50 years; however, it 
is still necessary to determine the 
genetic qualiti p ouliar to each 
species. Research emphasis is cUJ.·-
rently being placed on the cyto-
genetic characteristics of crested 
wheatgrass to provide a sound basis 
for subsequent breeding programs. 
Th term "cytogenetic" implies a 
• 
DR. DOUGLAS R. DEWEY works a s a research 
agronomist for the Crops Research Division 
of the U.S. Agricultural Resea rch Administra-
tion with offices in the New Crops Research 
Laboratory. 
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breeding improved wheatgrass 
coordinated approach to cytologi-
cal (pertaining to the cell, especially 
chromosomes) and genetic (heredi-
tary) phenomena. Since the heredi-
tary factors (genes) are carried on 
or are integral parts of the chro-
mosomes, a study of inheritance 
patterns logically entails both cyto-
logical and genetic observations. 
Chromosome numbers in 
crested wheatgrass 
Chromosome numbers in and of 
themselves have an important bear-
ing on expectations of genetic ratios 
and the results to be achieved in a 
breeding program. The basic chro-
mosome number in gametes (sex 
cells) of most members of the 
Gramineae (grass) family is - 7. 
Vegetative cells contain twice the 
number, 211=14, seven of which 
were contributed by the pollen par-
ent and seven by the female parent. 
Although seven is the common basic 
chromosome number in grasses, 
many grasses produce gametes 
which contain chromosomes in mul-
tiples of seven, i.e. 11=14, 21, 28, 
35, etc. Plants of this nature are 
referred to as «polyploids" in con-
trast to "diploids," plants that 
contain 211=14 chromosomes. Poly-
ploids are further classified on 
the basis of chromosome number 
as tetraploids (211=28), hexaploids 
(2n=42) , octaploids (211=56), etc. 
Crested wheatgrasses occur in na-
tural populations at the diploid, 
tetraploid, and hexaploid chro-
mosome levels. Chromosome num-
bers can be readily determined 
with the aid of a microscope, and 
figures 1, 2, and 3 are microphoto-
graphs of cells containing 14, 28, 
and 42 chromosomes. The Fairway 
variety of crested wheatgrass con-
tains 2n=14 chromosomes, whereas 
the "standard" strain contains 
211=28. Hexaploid strains are rela-
tively rare and usually resemble the 
"standard" strains. Tetraploid and 
hexaploid plants in general are 
larger, coarser, less fertile, and have 
(Continued on page 110) 
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allopolyploid-having more than two 
sets of chromosomes in the somatic 
celis, the additional set or sets hav-
ing been derived from a diHerent 
species 
autopolyploid-a polyploid that has 
muhiple and identical or nearly 
idential sets of chromosomes 
bivalent - two homologous chromo-
somes united at the first division of 
meiosis 
chromosome-one of several micro-
scopic dark staining badies arising 
from the cell nucleus in nuclear divi-
sion. The physical structure upon 
which genes are carried 
cytogenetics-the cambination af cy-
tology and genetics in the study af 
the cell and its contents 
cytology- the branch of biology deal-
ing with the strudure, fundion, and 
life history of the cell 
diploid- having twice the gametic or 
haploid number of chromosomes, as 
usually occurs in somatic celis 
gametes-sex celis 
gene-a hereditory element comprising 
a specific location on a chromosome 
genetics-the acience of heredity, varia-
tian, sex determinatian, and of plant 
and animal breeding 
haploid-having the half number of 
chromosomes, as usually occurs in 
reprodudive celis 
hexaploid-having aix times the usual 
haploid number of chromosomes, 
or having six complete sets of chro-
mosomea in the somatic celis 
homologous- like 
hybridization- crossing of two indi-
viduals of unlike genetic constitu-
tions 
meiosis-the process by which gametes 
are formed 
morphology-deals with the form and 
strudure of anima is and plants 
polyploids-plants having thr .. , four, 
or more times the normal number 
of chromosomes in their nuclei 
quadrivalent-group of 4 chromosomes 
somatic celis-pertaining to the vege-
totive celis 
supernumerary- said of a chromosome 
that is extra to the normal number 
for an individual 
tetraploid-a cell having four times 
the normal number of chromosomes 
triploid-a cell having thr.. times the 
normal number of chromosomes 
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Stem Pitting 
Affects Apple T re s 
• Ut h I 
BRYCE N . WADLEY 
Fig. 1. Virginia Crab. Right, severely 
pitted trunk portion from tree in fig . 3. 
Center, mildly pitted stem recently infected 
or infected with a mild strain of virus. 
left, unpitted stem below graft union 
with Golden Delicious. 
Fig. 2. Jonared tree on Virginia Crab 
without stem pitting. Trees in immediate 
background are on pitted Virginia Crab. 
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DR. BRYCE N. WADLEY is a plant pathologist 
employed by the Crops Research Division of 
the Agricultural Research Service to work on 
virus diseases of stone fruits in Utah. 
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with Virginia 
Fig, 3, Stunted and stem pitted Rome 
Beauty on Virginia Crab (foreground and 
background left), Winesap on standard 
seedling rootstock not pitted (background 
right) 
Fig. 4. Transmission of a lethal factor 
from apple affected with stem pitting. 
left, Spy 227 control. Right, Spy 227 
inoculated September 1960 with bud wood 
Early Mcintosh top-worked on Virginia 
Crab. Growing points of Spy 227 have 
been killed. Early Mcintosh inoculation 
shoots appear to be unaffected. 
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on non-pitted Virginia Crab were 
vigorous. None of the trees on Hi-
bernal, Hawkeye Greening, or 
Ames were pitted, though some of 
the trees on these stocks were mak-
ing only fair or poor growth. A 
few trees with seedling rootstocks 
showed mild pitting on the variety 
trunks. 
V irginia Crab was pitted with the 
following top-worked varieties in 
the Logan plot: Jonared, Starking, 
Rome Beauty, Black McIntosh, Pa-
tricia, Orleans, Winesap, Idared, 
Staymared, Jonathan, G rim e s , 
Sharon, Early McIntosh, Winter 
Banana, and Fameuse. Virginia 
Crab was not pitted when top-
worked to Golden Delicious, Cort-
land, Macoun, Secor, and Joan. One 
tree of Virginia Crab without a va-
riety top was free of stem pitting. 
The trees planted in the North 
Ogden plot did not grow much bet-
er than those in the Logan plot, 
although the soil conditions were 
more favorable; so these trees were 
studied. The results were similar 
to those found in the Logan plot. 
About 70 percent of the trees on the 
Virginia Crab were pitted, and trees 
on pitted stocks were smaller and 
less vigorous than those on non-
pitted stocks. None of the Hibemal 
or Hawkeye Greening trunks were 
pitted, but the average growth of 
trees on these stocks was no better 
than that of trees on pitted Virginia 
Crab stocks. All Virginia Cr<abs on 
which Rome Beauty was top-
worked were pitted and were 
smaller and less vigorous than other 
varieties. 
V irus-transm~sion studies 
Budwood taken in 1960 from 
orchard trees in the Logan plot 
showing poor growth was grafted 
to Spy 227 in the greenhouse. Spy 
227 is a seedling of Northern Spy, 
selected by the USDA because of 
its vigor, wooly aphid resistance, 
and ease of propagation. Subse-
quently it was discovered that many 
apple varieties were infected with 
a latent virus which kills this stock; 
therefore it was never used com-
mercially. Spy 227 is now used as a 
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Table 1. Growth and stem pitting of apple trees in variety orchard, Utah State University 
Campus, logan, April 12, 1961 
Root or Good Fair 
body stock P* NP P 
Standard seedling 2 34 0 
Virginia Crab 9 14 21 
Hibernal 0 20 0 
Hawkeye Greening 0 3 0 
Ames 0 5 0 
Total 11 76 21 
P*-Pitted 
NP-Not pitted 
virus-indicator plant. In the pres-
ent study the Spy 227 tree, on 
which buds from the non-vigorous 
orchard tree were placed, appeared 
to be normal for the first 3 or 4 
weeks of growth, but then began 
to decline. Decline continued until 
the growing point of the Spy 227 
was killed and only a few leaves re-
mained alive (fig. 4). The buds 
from the non-vigorous orchard tree 
produced shoots that appeared to 
be unaffected. This would indicate 
a possible relation of stem pitting 
to the lethal Spy 227 virus or that 
the trees showing stem pitting were 
also carrying the Spy 227 virus. 
What the findings imply 
Since symptoms of stem pitting 
usually get progressively worse, 
mild symptoms on the Virginia 
Crab part of trees that were still 
showing good growth might indi-
cate recent virus infection or in-
fection with a mild virus strain. 
The fact that some of the same 
varieties which showed poor growth 
on pitted Virginia Crab also showed 
poor growth on some non-pitted 
stocks seems to indicate that the 
stem pitting virus causes poor 
growth regardless of whether the 
variety is on Virginia Crab. One 
tree of Early McIntosh on Hibernal 
showed mild pitting on the McIn-
tosh top, but no pitting was evident 
on the Hibemal trunk. 
The stem-pitting virus appears to 
be widely distributed in commer-
cial apple varieties. The fact that 
although many of the apple varie-
ties were on pitted Virginia Crab, 
some of the trees on Virginia Crab 
showed no pitting, tends to indicate 
that the virus was probably latent 
NP 
9 
0 
3 
0 
3 
15 
Poor Total Percent 
P NP P NP pitted 
0 1 2 44 4.34 
8 0 38 14 73.07 
0 4 0 27 
0 2 0 5 
0 0 0 8 
8 7 40 98 28.98 
in the variety tops and was not 
originally in the Virginia Crab 
stocks. Although many apple trees 
in commercial orchards may be in-
fected with the stem-pitting virus, 
little or no injury is apparent. How-
ever, injury which is difficult to 
recognize may occur. 
Recommendations to growers 
Virginia Crab or other crab varie-
ties are not now recommended for 
use as body stocks in developing 
winter-hardy apple trees. Apple 
growers should be aware of stem 
pitting and the losses it can cause. 
The rose stem girdler on 
raspberries 
THE rose stem girdler is a highly injurious pest of raspberries 
in Utah from Kaysville on the north 
to Pleasant Grove on the south. The 
insect can be controlled by com-
bining cultural practices with a 
single insecticide spray. Prune and 
bum infested canes before the mid-
dle of April, and spray with a haH 
pound of actual dieldrin, endrin, or 
Thiodan, or with one pound of ac-
tual Sevin in 100 gallons of water 
during the first we k of May. The 
spray should be applied so that the 
plants are thoroughly wet. 
-D. W. Davis 
Range fertilization 
THE application of nitrogen fertilizer at a rate of 40 
pounds per acre on seeded foothill 
range increased production the 
first year as much as 500 pounds 
and an additional carry-over of 200 
pounds the follOwing year. 
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PHOSPHORUS 
INTAKE 
DEPENDS 
ON 
TASTE 
Phosphorus supplements 
vary in palatability -
they should be offered 
free choice in a mineral 
box along with salt 
G . E. STODDARD 
C . H . MICKELSEN 
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DR. GEORGE E. STODDARD is head of the 
Department of Dairy Industry. CHARLES H. 
MICKELSEN is a research associate and mana-
ger of the dairy experimental farm. Some of 
the supplements used in the tests reported in 
this article were supplied by Bunker Feed 
Center, Shroeder Sales Company, and Solar 
Salt Company. 
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hi h t ph phoro intak wa b-
tain d from f ding a mixtur f 
appr ximately qual par t s of 
t am d bon meal and salt. It 
wa al 0 obs rv d that team d 
bon m al allowed t remain in a 
min ral b x for m r than ab ut 
n¥o w ek be cam unpalatabl 
n wh n mix d with alt. 
( Continued on page 111 ) 
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DR. RONDO A. CHRISTENSEN is assistant 
professor of agricultural economics. This arti-
cle presents the highlights of a study pub-
lished in more detail in bulletin 432, Milk 
bases in the Great Basin area and factors 
affecting their value. 
Table 1. Average cost of base purchased, 
Great Basin Area, 1958-1959 
Base value capitalized 
Year Price paid in cow prices Total cost 
1958 
1959 
f ba 
pri 
Facto?' 
per pound of base transferred 
$6.13 $ .52 $6.65 
6.69 1.70 8.39 
alu apitaliz d in w 
1. Differential between base and 
exce prices 
a in Ar a ari d b tw n $1. 3 
and $2.15 p r 1 p un f milk 
btw n 1955 and 1959. Du t th 
2. Base 1'ule 
V L 
Transfer of ba 
ba 
t th 
f 
f ba r ult in 
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one or more future years, depend-
ing on the number of base building 
p riods included in calculation of 
base. By transferring production 
records producers can usually in-
cr as base permanently by the 
amount bought. Th more years in-
cluded in base calculations the more 
value transferring production rec-
ords has. 
Base building restrictions 
Sometimes base building is re-
stricted by allocating base in rela-
tion to average daily shipments dur-
ing the previous two, three, four, or 
more base building periods, instead 
of only the pr vious one. When this 
is done base cannot be built as 
RONDO A . CHRISTENSEN 
rapidly from year to y ar as ship-
ments ar increased. The more 
year included in calculation of 
base the long r the lag. Th greater 
the lag that is vercome by buying 
bas the mor alue it has. 
Wh n ba e is built it tak s as 
many years for it to increase as 
much as producti n is increased in-
itially as th re are years included in 
the calculation of base. If produc-
tion w re incr as d an average of 
100 pounds per day during the base 
building period and two years were 
includ d in th calculation of base, 
base would increase 50 p unds per 
day during th next base paying 
year and 50 pounds during the fol-
lowing one. 
If base building were closed, the 
only way to increase base would be 
to buy it. Under such a situation the 
purchase of one pound of base 
would increase receipts 365 pounds 
times the differential f r as many 
y ars as base remained clos d. 
Base building period 
Changes in base building periods 
d not aH ct the general level of the 
amount by which milk receipts can 
be increa ed by buying instead of 
FOR DECEMBER 1961 
building base; they do however, 
aHect s asonal variation of th 
amount. 
Potential r ceipts during th cur-
r nt and future y ars decrease from 
th first of th base paying period to 
the beginning of the base building 
period. At that time, if pr Qucti n 
records ar transferable, potential 
receipts increase as the opportunity 
to build base during that year d -
creases. The earlier in the year the 
base building period the earlier 
base values cease to d elin and b -
g.in to increase. 
Base paying period 
Shortening the length of the bas 
paying period decreases th numb r 
of additional pounds f milk f r 
which the bas instead of th exc ss 
pric can be received by buying in-
st ad of building bas . Rec ipts ar 
d crea ed in the same proporti n 
that the ba paying period is d -
creased. 
3. Time of year when purchased 
The ooner base is bought dur-
ing a given base paying p ri d th 
more days, and therefor the more 
pounds of milk, for which th base 
instead f th xcess pric can be 
r c iv d during that y ar. Once th 
bas building p riod has begun, 
h w v r, th lat r bas is bought 
th mor rec ipt can be incr as d 
during fu tur y ars, providing pro-
duction records are transf rabl . 
Thus additi nal ree ipts during th 
urr nt y ar , ill b high st if bas 
i bought early in the year, and 
total additi nal r ceipts during the 
current and future years will be 
high st if base is bought arly or 
lat in th y ar and low st if 
bought du~ing the middle of the 
year. 
4. Discounting for 1'isk 
Bas value are d riv d from 
what futur pric s and bas rul s 
will be rath r than from what th y 
have been or what they ar at pr s-
ent. The greater the risk conc rning 
future prices and base rules the 
more estimated increased receipts 
from buying base should b re-
duced in arriving at its value. 
Although price relations change 
from year to year they ordinarily 
change slowly. The greater risk has 
to do with future base rules. In dis-
counting estimated additional fu-
tur rec ipts in arriving at the value 
of bas , all receipts should be elim-
inated except those which will be 
received during the current base 
paying year and .in the future years 
for which base rules have been an-
nounced. 
5. Discounting for future receipts 
In addition to discounting for 
risk, estimated additional receipts 
from buying base should be dis-
c unt d to th ir present value in 
arriving at the value of base. This 
can be done roughly by discounting 
estimat d r ceipts by the going rate 
f interest on long-term obligations, 
compound d annually. 
Base values 
Base values w re estimated for 
th Great Basin Area. In doing so 
th f llowing assumptions were 
made: 
1. Producers could either build 
or buy bas. 
2. Base allotted pro d u c e r s 
qua led av rage daily shipments of 
milk during the preceding four base 
building periods. 
3. Bas building was p rmitted 
annually from August 1 to Decem-
b r 31. 
4. The bas paying period in-
clud d the following 12-month 
p riod beginnin February 1. 
5. Bases were transferable. 
6. Production r cords of herds 
bought with base were transferable. 
7. The differential between base 
and exces prices was $1.70 per 
hundred weigh t. 
8. Becau e of risk, only estimated 
additional r c ipts to b received 
during th curr nt and following 
y ar w r includ d. 
9. E timated additional receipts 
w re discount d to their present 
value at the rate of .5 p rcent per 
month. 
The rules assumed approximate 
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those that existed during 1959 in the 
Great Basin area. 
Within the framework of these 
assumptions producers could have 
increased net receipts from sales of 
milk from about $6 to $10 for every 
pound of base bought in 1959, de-
pending on the time of year they 
purchased it (table 2). These values 
apply only to the pounds of base 
transferred and from the time of 
actual transfer. Base values will 
change over time as milk prices and 
base rules change. 
During the period studied prices 
paid for base were reasonably in 
line with values. 
How to estimate base value 
No simple formula can be given 
for calculating the value of base 
because of the many variations in 
price and base provisions that exist 
or may occur. The following gen-
eral method can be used, however: 
1. Learn what the base provi-
sions are now and what they are 
expected to be during the foresee-
able future. 
2. Calculate the extra pounds of 
milk during each year in the future 
for which you could receive the 
base instead of the excess price if 
you bought a pound of base now 
instead of waiting to build it. 
S. Determine what the differen-
tial between the base and excess 
price of milk is now and es,timate 
what it will be in the future during 
each year that receipts from sale of 
milk will be increased if base is 
bought. 
4. M u 1 tip I y the additional 
pounds of milk during each year 
Table 2. Estimated base values, Great Basin 
Area, 1959 
Time of purchase 
February 1 
March 1 
April 1 
May 1 
June 1 
July 1 
August 1 
September 1 
Odober 1 
November 1 
December 1 
January 1 
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Dolla rs per pound of base 
bought and transferred 
10.24 
9.82 
9.34 
8.87 
8.39 
7.93 
7.44 
7.24 
7.07 
6.86 
6.68 
6.50 
in the future for which the base in-
stead of the excess price could be 
received times th.e estimated differ-
ential in price between a pound of 
base and a pound of excess milk for 
each respective year. The sum of 
these products is the total estimated 
increase in future receipts from the 
sale of milk which would result 
from buying instead of building 
base. 
5. Discount the estimated addi-
tional receipts for risk and uncer-
tainty. To do this eliminate from 
estimated additional receipts those 
for which you are not reasonably 
sure. This should include all esti-
mated increases during future years 
for which base provisions have not 
been announced and are not known. 
6. Discount estimated additional 
receipts to their present value. This 
is done roughly by discounting ad-
ditional receipt left after step 5 by 
6 percent per year compounded an-
nually. 
Completion of these steps will 
give you the present value of the 
additional receipts which could be 
reasonably expected from buying 
instead of waiting to build a pound 
of base. At a price less than this 
value purchase of base would be a 
good investment. To pay more 
would result in a loss. At a price 
equal to the value derived a pro-
ducer should be indifferent; by 
purchasing rather than building 
base he would neither make nor 
los money. 
UTAH'S POPULATION 
( Continued from page 93) 
Vast desert and mountain regions 
have no population, except at des-
ert oases or mountain outposts. In 
some of these areas population 
groupings are associated with na-
tural resource developments; in 
these cases the population tends to 
be concentrated near the resource 
or its processing while vast stretches 
of unoccupied and untilled lands lie 
between settlements. Moab illus-
trates this pattern. It is a uranium 
boom town and prospecting head-
quarters. 
Village settlement pattern is 
emphasized 
Another unique feature in Utah's 
population distribution is the rela-
tive scarcity of open country 
dwellers. (One hundred of these 
are represented by a small black 
dot.) The vast majority of Utah's 
residents, even in. the more rural 
parts of the state, live in villages 
and cities. Lowry Nelson in his 
book, The Mmmon Village, and his 
arlier reports on Escalante, Eph-
raim, and American Fork, has ex-
plained and documented the origins 
of this unique cultural feature of 
Mormon settlement in detail. The 
majority of the small dots that do 
appear on our maps are in the vi-
cinity of Utah's larger centers 
where they indicate a change from 
th original settlement pattern. 
Most noticeable fact is population 
concentration 
Perhaps the most noticeable fact 
about the distribution of Utah's 
population is the sizable concentra-
tion in the three metropolitan areas 
of north central Utah. In attempt-
ing to describe and delimit such 
population concentrations in the 
United States, the Bureau of the 
Census has set up two concepts and 
procedures. One is the ST AND-
ARD METROPOLITAN STATIS· 
TICAL AREA; the other is the 
URBANIZED AREA. Ogden, Salt 
Lake City, and Provo-Orem are the 
centers that constitute the cores for 
the areas formed under both con-
cepts. The concepts differ, how-
ever, in what is included on the 
periphery of these cities. Of the 
two, the urbanized area concept 
is the most meaningful in the Utah 
situation. This concept includes a 
geographical area in which there is 
a central city or twin cities of 
50 000 or more population and the 
surrounding closely settled incor-
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porated and unincorp rat d places 
that m t c rtain siz , d nsity, and 
r lat d r quir m nts. This conc pt, 
unlik that of th tandard m tro-
p litan tatistical ar a (SMSA), 
allows us to includ the d nsely 
populated part of southern Davis 
County in the urbanized area of 
Salt Lake City and the densely pop-
ulated part of northern Davis 
County in the urbanized area of 
Ogden. Also, unlike the SMSA ap-
proach, the rural population of the 
county in which the urbanized area 
is located is excluded. 
Within each of the urbanized 
areas of Utah there are several gov-
rnm. ntal boundary lines. These in-
clude mor than one county line 
in the ca e of the Ogden and the 
Salt Lake City urbanized areas, and 
they include several municipal and 
other governmental boundary lines 
in all three areas. Residents of 
cities, towns, villages, and suburban 
areas are located on each others' 
doorsteps in each of the urbanized 
areas. An «on the ground" journey 
makes a person aware that one 
town or city within an urbaniz d 
area merges into another imper-
ceptibly. From a broad socio-
economic point of view tl1 se boun-
daries are somewhat sup rficial in 
terms of identifying geographic pat-
terns of working, shopping, school-
ing, and many other day - to - day 
activities of people. The boundaries 
of the urbanized areas tend to en-
close areas in which day - to - day 
socio-economic patterns of living 
are recognized. 
About 60 percent (531,383) of 
Utah's people live in her three cen-
sus-defined urbanized areas in the 
four counti s of Weber, Davis, Salt 
Lake, and Utah. Not included in 
this figure, of course, is the popula-
tion outside of the urbanized areas 
in each of these counties. 
In the Ogden urbanized area are 
the cities and towns of Ogden, 
North Ogden, South Ogden, Wash-
ington Terrace, and Roy in Weber 
County, and Clearfield, Kaysville, 
Layton, and Sunset in D a vis 
County. Also included are 118 per-
sons in Davis County and 203 per-
sons in Weber County in the "urban 
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Table 1. The number of Utah's people living in places and groups of 
places according to size, 1960 
Type of area Size of place 
Three urbanized areas ._. __ .. _. __ .. _ .... ____________ . __ ... __ . _____ . __ . ____ .. _______ .__ 531,383 
Ogden urbanized area ____________________ . ___ . ___ . __ . __ ._ 121,927 
Provo-Orem urbanized area ____ .. _. ____ .. _ .. __________ . 60,795 
Salt Lake City urbanized area ____ . _______ .. ____ . __ . ____ 348,661 
All other population in the state _________ .. _____ ._. ____________ . ____ . __ . _____ . ___ . 359,244 
Other urban territory ____ .. ____ .. _________ .. _. _____ ._______ 135,775 
Rural towns and villages (1,000 to 2,500) ____ ._ 60,726 
Other rural territory ____________ . ___ . _______ . _____ ... _______ 162,743 
Total for the state __________ . __ . _________ .. ____ .. _________________________ .. ____ .. _.______ 890,627 
fringes" of these cities and towns. 
In the Salt Lake City u1'banized 
area are the cities and towns of 
Salt Lake City, West Jordan, Mid-
vale, Sandy, Murray, and South Salt 
Lake in Salt Lake County, and 
Bountiful, Centerville, and North 
Salt Lake in Davis County. Also 
included are 94,768 p rsons from 
urban fringe areas such as Holla-
day and similar areas in the vicinity 
(mostly southeast) of Salt Lake City, 
and 4,925 persons in urban fringe 
areas of southern Davis County. 
In the Provo-Oren/' urbanized 
area are included the cities of 
Provo, Orem, Pleasant Grove, and 
the town of Lindon. Also included 
are 432 persons in the "urban 
fringes" of Orem. 
Sizeable numbers live outside of 
Utah's three "urbanized areas" 
While there is no question that 
there is a concentration of popula-
tion in these three urbanized areas, 
the maps and the figures in table 1 
showing where Utah people live 
do not allow us to lose sight of the 
fact that sizable numbers reside 
elsewhere. Forty percent (or 359,-
244) of the state's population is 
found in places other than the Og-
den, the Salt Lake City, and the 
Provo-Orem urbanized areas. Even 
in Weber, Davis, Salt Lake, and 
Utah Counties alone there are 
135,147 people who live outside of 
these three areas. Of these about 
45 percent live in the open country. 
Interdependency is suggested 
Con sid era b 1 e interdepen-
dency among open country areas, 
villages, towns, cities, and urban-
ized areas is implied in the size 
and location of dots and globes over 
the map of Utah's face. The socio-
economic patterns of this interde-
pendency might well be the subject 
of a comprehensive study, but our 
maps themselves suggest certain 
important facts. Note that centers 
of about 3,500 to 7,500 population 
are seldom located in close proxim-
ity to each other, while smaller cen-
ters rna y be side by side. For 
example observe the size and dis-
persed locations of St. George, 
Cedar City, Richfield, Price, and 
Vernal. Apparently these serve as 
types of "service centers" to smaller 
cities and villages in their hinter-
lands. Some of the smaller centers 
in such hinterlands, however, ap-
pear side by side with almost equal 
populations to each other. For 
example, in the Richfield area, note 
Sigurd and Aurora; also in this area 
note the number of the larger black 
dots signifying small centers under 
200 population. 
It is well known that the larger 
centers of north central U tab, most 
notably Salt Lake City, service the 
many needs of the rest of the state, 
and even centers in surrounding 
states. But perhaps less well known 
is the fact that some centers such 
as Richfield regularly service cer-
tain customers as far south as 
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Kanab and as far north as Santa-
quin. Thus, while the large service 
centers over the state may tend to 
serve most noticeably the popula-
tions and communities in their 
immediate hinterlands, there is also 
a tendency, perhaps more marked 
than we are aware, for certain serv-
ices in these particular hinterlands 
to be performed by neighboring 
and sometimes far-distant service 
centers. 
H ow important is size of town 
Whether one's home town has a 
large or small population is often 
evaluated in terms of good and bad. 
Chambers of Commerce and other 
local organizations usually asso-
ciate progress with trends toward 
bigness. Likewise a common wish 
of parents is for the local commu-
nity to grow in order that married 
children can find employment near 
home. These attitudes are under-
standable and important. 
However, scientific thinking has 
to adopt a position free from such 
value judgments. In part, this 
means that a relativistic point of 
view mu~t be taken. Even the clas-
ifica·tions we have used and the 
population differences we have dis-
cus ed must be looked at relatively. 
For example, the Salt Lake City 
urbanized area represents some-
thing different in degree of urbani-
zation than that of the Ogden 
urbanized area; and both of these 
are different than that of the Provo-
Orem urbanized area. Similarly, to 
think of all other areas in Utah as 
being vastly different from the Og-
den, Salt Lake City, and the Provo-
Orem urbanized areas is unrealistic. 
Likewise, a definition of Salt 
Lake City or Ogden as places with 
high degrees of urbanization is in-
validated when these cities are 
compared to Los Angeles, Chicago, 
or New York City, or to the so-
c a 11 e d "standard consolidated 
areas" of the Census which encom-
pass several SMSA units and cer-
tain contiguous territories. 
This relativistic viewpoint toward 
size of center is illustrated if one 
takes a trip from Salt Lake City 
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south through towns of different 
sizes, and finally to one of the small-
est centers such as Boulder, Utah; 
and then returns by the same route. 
Going away from Salt Lake City, 
one notes how small the smaller 
community appears. Returning to-
wards Salt Lake City one is struck 
by how large the larger community 
is. For example, Provo looks small 
on the southward trip from Salt 
Lake City, but on the northward 
trip, Provo looks huge as compared 
to Payson. Again, Escalante looks 
small compared to Panguitch on 
the one leg of the trip, but Escal-
ante looks almost urban on the 
return trip from Boulder. 
Will the maps develop a <Cwholistic" 
view of Utah 
As residents of the state do we 
fail to understand Utah cities, 
towns, and villages and their inter-
relation because of a natural ten-
dency to focus our attention on the 
part of the state in which we live? 
Or have we been unable to see the 
wholeness of Utah because our trips 
through the state have been, by 
necessity or choice, few and limited. 
If so, perhaps a study of the two 
maps can be a partial antidote 
since they make it possible to see 
the whole panorama of Utah's pop-
ulation distribution at a glance. 
CHRISTMAS TREES 
( Continued from page 96) 
area (table 1). The most popular 
sizes are the 5 and 6 foot trees. This 
corresponds with the findings of 
the consumer survey which indi-
cated that the average size of trees 
purchased was 6 feet. The maxi-
mum height for trees displayed in 
the home is usually 8 feet. About 
5 percent of the trees purchased are 
larger, but consumers are frequent-
ly willing to buy larger trees and 
cut them off to desired sizes. Bet-
ter quality trees are often obtained 
in this way. 
Tree quality 
All the consumers seemed to be 
affected in their purchases by tree 
quality. Over 60 percent of the 
consumers sampled stated that they 
attempted to buy the best tree on 
the lot when they made a purchase. 
As with tree sizes, perhaps the best 
indicator of the quality of trees 
purchased in the consumer market 
would be the data obtained from a 
sample of trees taken in the retail 
yards. The appraisal of tree quality 
presented in table 2 is based on a 
sample of some 3,000 trees, roughly 
50 trees from each of 60 retail lots 
in the metropolitan area of Utah. 
The grading of the trees was 
based on rules devised for Douglas 
fir Christmas trees which con-
sidered the characteristics of den-
sity, balance, taper, deformity, and 
foliage viewed from several angles 
of the tree. Twelve percent of the 
trees were classed as premium, 37 
percent standard, 40 percent util-
ity, and 11 percent cull. Since culJ 
trees are those which fail to meet 
the minimum requirements of the 
utility grades, the evidence shows 
that the quality of trees offered for 
sale is generally disproportionately 
low for most all species. Some cull 
trees are sold from retail yards at 
low prices; some are used as greens 
by dealers, but more frequently cull 
trees go unsold. 
Price paid for trees 
Retail prices for Christmas tre s 
are highly variable. Many dealers 
have no set pricing plan. They base 
their price more on an appraisal 
of the customer than on an ap-
praisal of the tree. Others set 
prices, but use blanket prices for 
assortments which may cover sev-
eral species, sizes, and grades of 
trees. There are dealers, however, 
who have set prices which vary 
directly with species, size, and qual-
ity. 
Out of the varied prices reported 
in the consumer survey there 
emerged the typical pattern which 
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indicated that the size of the tree 
(and undoubtedly quality) is im-
portant in determining the price of 
a particular species in a given area. 
Each foot of height usually adds 
to the average price, varying from 
about $0.25 to as much as $1.00. 
For natural, unmodified trees, the 
average tree purchased was 6 feet 
in height, and cost an average of 
$4.00. Painted or modified natural 
trees cost an average of $6.00, or a 
50 percent increase in price. The 
average height for artificial trees 
purchased was 4 feet, costing $2.25 
per foot, or $9.00 per tree. This 
was about 2% times the cost of a 
natural Christmas tree. 
UINTA ALFALFA 
( Continued from page 97) 
creased don ally, and carefully 
evaluated for resistance to yellow 
leaf blotch, downy mildew, and 
bacterial stem blight. Polycross 
progenies of the selected plants 
were tested for seed yield and bac-
t rial wilt resistance. Only five of 
the original 1,500 met all the re-
quirements stipulated for the new 
variety. First generation seed of 
the five dones was produc d in the 
greenhouse; the next generation 
was produced under cages. Second 
generation seed was distributed in 
Idaho, Wyoming, Montana, Ore-
gon, and Colorado for testing in 
1958, and in the central r gion for 
testing in 1960. 
2. Hay and seed yield 
Hay yield. In tests at Logan, 
Utah, Uinta alfalfa has produced 
about the same amount of hay as 
check varieties. In one test Uinta 
produced slightly more than Ranger 
and in another test slightly less. 
As an average of both tests Uinta 
yielded 5.10 tons of air dry hay per 
acre compared to 5.02 for Rang r 
(table 1). Differences between Uinta 
• 
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Table 1. Alfalfa hay yields* of six varieties at Logan, Utah, Evans Farm 
Nursery number 
Variety 
1t 
Buffalo 5.00 
Ladak 4.86 
Lahontan 3.94 
Ranger 4.66 
Uinta 5.14 
Vernal 4.98 
*Tons per acre air dry weight 
tAverage of 1958, 1959, and 1960 
l Average of 1959 and 1960 
and Ranger in hay quality were not 
ignificant. Hay quality was rated 
on the basis of the content of pro-
tein, fat, fiber, ash, moisture, sugar, 
and lignin. 
Seed yield. One of the outstand-
ing characteristics of Uinta is its 
high seed yield. In one 4-year tes t 
at Logan, Uinta produced an aver-
age of 859 pounds of seed per acre 
compar d to 380 for Lahontan and 
510 for Ranger. In another test at 
Logan, covering a 3-year period, 
Uinta alfalfa yield d 630 pounds of 
se d p r acr while Buffalo, Lahon-
tan, Ranger, and V mal yielded 
350, 263, 381, and 387, respectively. 
In both t sts, the year of seeding 
wa included in the averages. 
Factors c ntributing to the high 
se d yield of Uinta include: 
a. A str ng floral odor which is 
believed to attract pollinators. 
h. A tendency to bloom a few 
days arlier than certain other 
varieti s. For example, on June 
15, Uinta was 47 p rcent in 
blo m, compared to 36 percent 
for Ranger, and 25 percent for 
Lahontan. This characteris-
tic is especially noted when 
the varieties ar grown in thin 
stands. It was not noticeable 
when the varieties were grown 
for hay. 
c. More ccpods per raceme" is a 
e d yield component that 
favors Uinta. In a test at Lo-
gan, Uinta alfalfa had 8.0 pods 
per raceme, compared to 7.4 
for Ranger and 6.7 for Lahon-
tan. 
d. "Seeds per pod" is another 
se d yield component faVOring 
2l 
Average 
5.10 5.05 
4.35 4.14 
5.37 5.02 
5.06 5.10 
4.88 4.93 
Uinta. In a test at Logan, 
Uinta had 4.1 seeds per pod, 
compared to 4.0 for Ranger 
and 3.6 for Lahontan. The ad-
vantage in seed numbers is 
dissipated slightly by seed 
weight, as the seed weight of 
Uinta was 2.27 mg., compared 
to 2.30 for Ranger and 2.36 for 
Lahontan. 
3. Disease and insect resistance 
Uinta alfalfa is superior to Ranger 
in resistance to downy mildew 
(Peronospora trifoliorum) and yel-
low leaf blotch ( Pyrenopeziza 
medicaginis). The ratings assigned 
to the e diseases are somewhat sub-
jective, but nevertheless meaning-
ful. A rating of 1.2 was given to 
Uinta for downy mildew, compared 
to 5.2 for Ranger. A yellow leaf 
blotch rating of 1.5 was assigned to 
Uinta, compared to 6.6 for Ranger. 
The relative value of these advan-
tages will vary from season to sea-
son, depending upon the incidence 
of the diseases. Resistance to yellow 
leaf blotch will give Uinta a con-
siderable advantage for seed pro-
duction in northern Utah and 
southern Idaho. Resistance to both 
diseases will pr ve advantageous in 
producing high quality hay. If first 
crop hay is allowed to bloom rather 
fully before being cut, Uinta should 
retain a higher percentage of the 
leaves than Ranger because of its 
r sistance to yellow leaf blotch. In 
some seasons a considerable loss in 
hay quality is caused by downy 
mildew, and while the resistance of 
Uinta is not complete in this re-
spect, it certainly will be of value. 
Tests indicate that bacterial wilt 
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( Corynebacterium insidiosum) re-
istance of Uinta is about equal to 
that of Ranger. R istance of 39 
p rc nt was obtained for Uinta, 
compared to 36 percent for Ranger 
and 15 percent for Grimm. 
4. Winter hardiness 
No winter killing of Uinta alfalfa 
has been observed in Utah. Growth 
habits indicate that it is between 
Ranger and Buffalo in winter hardi-
ness. 
5. Seed increase 
A 10-acre dryland field was 
planted near Logoo in 1961 for the 
production of foundation seed. 
Some of ,this will be allocated for 
testing purposes, and a limited 
amount for produotion of certified 
seed. Uinta is a northern region al-
falfa. This means that seed pro-
duced outside of this region must 
meet special certific3.ition proce-
dures if it is to be certified. 
6. Potential 
Uinta alfalfa is presently recom-
mended only for Utah, and even 
there it is still only on a trial basis. 
Its area of adaptation is considered 
to be the southern part of the north-
ern zone, designated for alfalfa 
seed production. This area extends 
from central Utah on the south to 
central Idaho on the north, and in-
cludes other areas with similar en-
vironmental conditions. Potential 
use of the variety will depend upon 
the results of trials presently under-
way. 
WHEA TGRASS BREEDING 
(Continued from page 99) 
larger pollen and seeds than the 
diploids. Although morphology and 
chromosome number are related, 
the only positive means of deter-
mining chromosome number is by 
actual count under the microscope. 
Crested wheatgrass plants with 
different chromosome numbers may 
look much alike; however plants 
which differ in chromosome num-
ber are usually cross-sterile, i.e. 
they cannot be crossed with each 
110 
other readily. Even if a cross is 
successful, th resulting progeny 
ar usually highly sterile. The 
cr st d wh atgrass br der, ther -
for , must know the chromosome 
numbers of th plants with which 
he is dealing if his hybridization 
program is to be fully effective. 
In addition to the forementioned 
variations in chromosome number, 
which involve differences in multi-
ples of 7, some crested wheatgrass 
plants contain 1 to 6 additional 
chromosomes. Most of these chro-
mosomes differ from the normal 
ones in function, but are frequently 
indistinguishable from them in ap-
pearance. This type of chromosome 
variation occurs chiefly among the 
tetraploid plants. For example, 
plants with 29, 30, Sl, 32, 33, and 
34 chromosomes have been iso-
lated. Cells with 33 and 34 chro-
mosomes are shown in figures 4 and 
5. These extra chromosomes are 
unique in that, as a rule, they have 
no influence on genetic ratios, fer-
tility, or morphology of the plant. 
These additional chromosomes are 
called "supernumerary" or "acces-
sory" chromosomes. Their origin 
and function are yet to be deter-
mined. The influence of su-
pernumerary chromosomes on the 
breeding behavior of crested wheat-
grass plants is also unknown; how-
ever this problem is currently under 
investigation by Canadian cyto-
geneticists. 
Origin of additional chromosomes 
From a practical plant breeding 
standpOint, it is not only important 
to know the chromosome number 
of a plant but also to know the 
source of additional chromosomes. 
There are two primary means by 
which multiple chromosome num-
bers may arise. (1) By duplication 
of the chromosome number of a 
given plant (plants of this nature 
are termed "autopolyploids"). (2) 
By hybridization of two different 
species followed by subsequent 
chromosome doubling (these plants 
are referred to as "allopolyploids"). 
Both of these types of polyploids 
occur in nature and have also been 
produced experimentally. Polyploid 
forms intermediate between auto 
and allopolyploids also exist. 
Diploid crested wheatgrass plants 
contain s eve n different chro-
mosomes which for illustrative pur-
poses may be deSignated ABC D 
E F G. Each vegetative cell con-
tains two of each chromosome: 
AABB-GG. Autopolyploids, which 
result from chromosome doubling 
in a diploid, contain exactly the 
same kind of chromosomes as their 
diploid prototypes, but each chro-
mosome is represented four times, 
AAAABBBB-GGGG, rather than 
twice. This increase in chromosome 
number has a profound effect on 
genetic ratios. Instead of the custo-
mary 3:1 genetic ratios found in 
diploids, autotetraploids yield 35:1 
ratios in similar crosses and auto-
hexaploids exhibit 399:1 ratios. 
Thus it becomes obvious that ge-
netic expectations are influenced 
greatly by the level of autop y-
ploidy, a fact of prime importance 
to plant breeders. 
A cross of two different diploid 
species, with chromosomes desig-
nated as AABB-GG x HHII-NN, 
would give rise to a fourteen-chro-
mosome plant, ABC-N. Subse-
quent doubling would produce a 
28-chromosome plant, AABB-NN, 
which would be designated as an 
allotetraploid. This plant contains 
each chromosome in duplicate, the 
same as diploids do. Although allo-
tetraploids contain twice as many 
different chromosomes as diploids, 
genetic behavior of allotetraploids 
and diploids is similar because both 
types of plants contain chromo-
somes in duplicate. 
Inasmuch as breeding behavior 
of polyploid species is conditioned 
largely by the source or origin of 
the additional chromosomes, the 
plant breeder must know the type 
of polyploidy (whether auto or allo-
polyploidy) that occurs in the 
species with which he is working. 
Chromosome counts of crested 
wheatgrass plants leave no doubt 
that this species forms a natural 
polyploid series including diploid, 
tetraploid, and hexaploid plants. 
The important question which must 
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be answered next is, "what kind of 
polyploids are the crested wheat-
grasses? Cytog netic grass research 
a t Logan, Utah, for the past several 
y ars ha been directed toward the 
answ r to this question. 
Several types f cytological evi-
d nce hav b en br ught to bear 
on the origin of multiple chro-
m som numbers in crested wheat-
grass. The first line of investigation 
has been to study chromosome pair-
ing in t traploid plants. During the 
process by which gametes are 
formed (a process known as meiosis) 
like chromosomes pair with one 
another. Thus in diploid plants, 
the two A chromosomes pair to-
g ther as do the two BC- and C 
chromosomes to form seven biva-
I nt (pairs ) . TID situation is illus-
trated in a cell of diploid Fairway 
crested wheatgrass shown in figure 
6. If tetraploid crested wheatgrass 
plants arose by doubling of the dip-
loid, i.e. autopolyploidy, each cell 
would contain 4 homologous (like) 
chromosomes, AAAABBBB, etc. 
Meiosi of autotetrapolids is char-
act riz d by quadrivalent (group of 
4 chromosomes) associations formed 
by the 4 like chromosom s. Allo-
t trapl id plants, n th oth r hand, 
form only bival nt associations, 
sinc in this type of polyploid the 
chromosomes occur only in dupH-
cate. Our cytological observations, 
as w II as those rep rt d els wher , 
show that chromosomes of cr sted 
wh atgrass often form quadrivalent 
as ciations (figur 7). Th s data 
ar indicative but do n t furnish 
critical proof that tetraploid cre t d 
wheatgrass is a complete autot tra-
ploid. The possibility yet r mains 
that thi pecies is a partial auto-
t traploid, i. . that only some of 
th chr mosom s are r presented 
in quadruplicat . 
Furth r vid nce of the auto-
t traploid natur of crest d wheat-
ra c m s fr m "polyhaploid" 
plants. Sinc d ubling th chro-
numb r of a diploid 
to an autotetra-
ploid, th r v r pr c ss of halving 
th chr mo ome numb r of the 
autotetraploid should yi ld a dip-
I id. Diploid which originate in 
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this manner are called poly-
haploids. S eve r a I polyhaploid 
plants have been isolated in our 
laboratory from twin seedlings. Oc-
casionally two or three plants de-
velop fro m a single crested 
wheatgrass seed (figure 8). Very 
rarely, one of the plants contains 
half the chromosome number of 
the parent plant and the other twin 
plants. From over 2000 twin plants 
seven polyhaploids have been lo-
cated. 
The nature of chromosome pair-
ing in polyhaploids furnishes criti-
cal proof of the type of polyploidy. 
Halving the chromosome number 
of an au totetraploid, AAAABBBB-
CCCC, would give rise to a poly-
haploid plant with the diploid chro-
mosome constitution, AABB-CC. 
Chromosome p air i n g in poly-
haploids of this type should be two 
by two, the same as in a diploid. 
On the other hand, halving the 
chromosome complement of an al-
lotetraplo.id, AABB-NN, w 0 u I d 
give rise to. a plant with AB-N 
chromosomes. No chromosome pair-
ing should occur in this polyhaploid 
since non of the chromosomes 
have like-chromosomes with which 
to pair. Thus if pairing in poly-
haploids is consistently two by two, 
one may conclude that the tetra-
ploid plant from which it was de-
rived is a strict autotetraploid. 
However if no pairing occurs in the 
polyhaploid, the parent plant must 
be an allotetraploid. 
Chromosome p air i n g in the 
crested wheatgrass polyhaploids 
was found to be almost exclusively 
in associations of two (figure 9). On 
the basis of these data and related 
information including chromosome 
pairing relations in crosses of dip-
loid and tetraploid plants, it is now 
apparent that polyploid crested 
wheatgrasses are autopolyploids. 
With this information, the plant 
breeder can adapt his methods and 
techniques to meet the specific plant 
breeding requirements of crested 
wheatgrass as dictated by its cyto-
genetic characteristics. Studies sim-
ilar to these are continuing at the 
Utah Agricultural Experiment Sta-
tion to provide basic background in-
formation so essential to a success-
ful plant-improvement program. 
PHOSPHORUS FOR DAIRY COWS 
( Continued from page 103) 
with colI idal clay was definit ly 
th least availabl. In anoth r 
study with lambs, r search rs 
fund that dicalcium phosphate 
and Curacao Island phosphate 
w r w 11 utilized but oft pho -
phoro with colloidal clay and a 
calcined defluorinat d phosphate 
w r p rly utilized. 
1960 comparison favo1's dicalcium 
phosphate ove1' steamed bone meal 
In January 1960, dicalcium phos-
phat supplements containing a 
guarant d 18.5 and 21.0 p rc nt 
pho phoros wer compared with 
steam d b n m al. A 50:50 mix 
of steam d bone m al and salt, 
which had previ usly been h wn 
to be the most palatable combina-
tion of the two, was compar d with 
the two dicalcium phosphate prod-
ucts mixed with 75, 50, 25, and 0 
percent salt. 
Mineral boxes containing four 
compartments were available to 
each group of cows. During four 
successive 2-week periods, the four 
mixes were rotated in ach of the 
compartments to avoid a positional 
influence on consumption. 
The greatest amount of phos-
phorus was consumed from the 
boxes containing dicalcium phos-
phate without add d salt. In all 
but one of the comparisons, with 
both the 18.5 and the 21 percent 
dicalcium phosphate, there was a 
definite incr as in phosphorus 
consumption with ach decrease in 
amount of salt. This suggests that 
the intake of mix is relatively con-
stant irrespective of the amount of 
added salt. Forcing cows to con-
sume additional amounts of salt 
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in such mixes may limit phos-
phorus intake of a cow below her 
needs. 
In two or three comparisons be-
tween 18.5 and 21 percent d.ical-
cium phosphate, the 18.5 percent 
product was consumed in greater 
amounts. 
In two comparisons between 
steamed bone meal and the two 
dicalcium phosphates, the steamed 
bone meal was consumed in the 
least amounts. 
In a second phase of the tests, 
comparisons were made between 
steamed bone meal and a 50 per-
cent dicalcium phosphate, salt mix. 
In one series, the supplements were 
allowed to accumulate in the min-
eral boxes for the period of the 
trial; in the other the supplement 
was rotated for each of the four 
2-week periods. Phosphorus con-
sumed was 184 and 143 grams of 
the 21 percent d.icalcium phosphate 
rotated and non-rotated, respec-
tively, and 18 and 21 grams for 
the steamed bone meal. In the 
other comparison, 626 and 327 
grams of 18.5 percent dicalcium 
phosphate were consumed for the 
rotated and non-rotated, respec-
tively, as compared with 559 and 
190 for the steamed bone meal. 
From these results it may be as-
sumed that steamed bone meal is 
less palatable than either of the 
dicalcium phosphates and that 
all were less palatable when left 
in the mineral box than when 
changed every two weeks. 
1961 study compares several 
phosphate supplements 
In the 1960 tests, only one source 
of each of the phosphates was 
tested. Since there are differences 
in methods of manufacture of the 
dicalcium phosphates and there 
are other phosphate supplements 
on the market, the 1961 tests 
were expanded to include two 18.5 
percent d.icalcium phosphates; two 
21 percent d.icalcium phosphates; 
one defluorinated rock phosphate; 
one monosoWum phosphate; one 9 
percent commercial mix containing 
salt and dica]cium phosphate; one 
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Table 1. Comparison of phosphorus cost in several supplements over a range of prices 
If price of DCP DCP (21 %) DP (19%) MSP (25.5%) Mix (9%) Mix (6%) SBM (12%) 
(18.5%) is should not be more than 
$4.50 5.11 4.62 6.20 2.19 1.46 3.92 
$4.75 5.40 4.88 6.55 2.31 1.54 3.08 
$5.00 5.68 5.14 6.89 2.43 1.62 3.24 
$5.25 5.96 5.40 7.24 2.35 1.70 3.40 
$5.50 6.24 5.65 7.58 2.67 1.78 3.56 
$5.75 6.53 5.91 7.93 2.80 1.86 3.72 
$6.00 6.81 6.16 8.27 2.92 1.94 3.88 
$6.25 7.10 6.42 8.62 3.04 2.03 4.06 
$6.50 7.38 6.68 8.96 3.16 2.11 4.22 
DCP- dicalcium phosphate DP- defluorinated phosphate MSP- monosodium phosphate 
SBM-steamed bone meal. Numbers in parentheses indicate guaranteed percent phosphorus 
6 percent mix containing d.icalcium 
phosphate, monosodium phosphate, 
and salt; and a mix containing 50 
percent salt and 50 percent mon~ 
sodium phosphate. Salt without 
added phosphate was also included 
in some comparisons. A definite 
and consistent difference in phos-
phorus consumption was noted be-
tween the diHerent sources of phos-
phorus. A difference in method of 
manufacture, acid residue, or other 
factors may contribute to this pref-
erence. 
The 18.5 percent d.icalcium phos-
phates were consumed in consist-
ently larger quantities than the 21 
percent. Monosod.ium phosphate 
compared favorably with the 18.5 
percent d.icalcium phosphate in 
palatability. Defluorinated phos-
phate seemed to be the least pala-
table form. 
Phosphorus consumed in the two 
commercial mixes was less than in 
the 18.5 percent d.icalcium phos-
phate but more than in defluorin-
ated phosphate. This confirms our 
1960 observation that mixing cer-
tain phosphorus supplements with 
salt reduces consumption of phos-
phorus. 
Cost of phosphorus varies 
Prices of phosphorus supplements 
vary and any cost comparison is 
limited to the prices at a giv n 
time. However, a comparison per-
mitting adaptation to price fluctua-
tions can be of value under a 
changing pricing system. Such a 
comparison is shown in table 1. 
Prices of supplements can be c m-
pared as to cost of phosphorus 
rather than price per pound of 
supplement. For example, if 18.5 
percent DCP costs $5.50 per hun-
dred pounds, others to be compara-
tively economical for phosphorus 
should be priced at or below the 
following prices: 21 percent DCP 
$6.24; DP $5.65; MSP $7.58; 9 per-
cent mix $2.67; 6 percent mix $1.78; 
SBM $3.56. When a mix contains 
other ingred.ients of value, some 
mean of evaluating cost must be 
used otller than assessing all the 
valu to phosphorus. 
What the results suggest 
Although palatability is not the 
only important consideration in 
comparing phosphorus sup pIe -
ments, it does have a bearing on 
the acceptability by cows when fed 
free-choice. Free-choice feeding of 
mineral supplements has been rec-
ommended because of apparent 
differences in requirements of 
individual cows. It is assumed with 
some justification that cows will 
balance their needs if a palatable 
phosphorus is available. This does 
not assume a control of intake b -
yond needs, however. If a cow 
consume amounts above her 
n ed, the only problem assumed 
here is the added cost of the sup-
plem nt. Under usual conditions 
this assumption is considered valid. 
Th inclusion of 1 to 2 percent 
ph phat in th concentrate mix 
i till advis d with free-choice 
f ding in covered mineral boxes 
readily acc ssible to the cows. 
Cow given grain mixes without 
add d phosphate will consume con-
siderably more phosphate supple-
ment available free-choice. Heifers 
n t receiving grain with added 
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phosphorus should also have free-
choice access to one of the supple-
ments. 
A consideration not to be over-
looked in selection of a phosphate 
supplement is the fluoride content. 
Colloidal clays, rock phosphates, 
and others that have not been de-
fluorinated should be avoided. 
Fluorine residue should not be 
more than 0.1 percent (1,000 ppm) 
to avoid excessive intake. 
The trials reported here were 
conducted solely to compare pal-
atability of several commercially 
available phosphorus supplements. 
Several types and brands were com-
pared, but others are also available 
commercially. Changes in proces-
sing methods which have been 
made and which will likely yet be 
made can affect palatability. No 
practical means of determining the 
palatability is suggested other than 
to make available to the cow any 
supplement considered. Her ac-
ceptance based on amount con-
sumed will serve as a guide to 
palatability. 
Based on observations in this 
trial, it is recommended that salt 
and phosphorus supplement (ex-
cept steamed bone meal) be made 
available free-choice in separate 
mineral boxes or separate compart-
ments of the same box. Small 
amounts should be put out and 
fresh suppl ment added as needed. 
Any amounts remaining in the box 
longer than about two weeks may 
not be consum d readily and should 
be replaced. 
research reports 
New federal apiculture research laboratory 
I April the basic oontract was complet d on a $110,000 labor-
atory and gr enhouse building lo-
cated east of the Rural Arts and 
southwest of th Automotive Tech-
nology Buildings. Th one-floor 
masonry block structure ha 3360 
quare feet of fl r spac and the 
tw gre nhou e wings each have 
2441 square feet. The building, 
which i not designed for office 
space, has two large lab rooms, two 
g neral utility rooms, a cool room, 
and an 18 by 32-foot r om designed 
for b to us und r conditions of 
c ntroll d light, temp rature, and 
humidity. Th r is one larg gr en-
hou e section designed for nesting 
and foraging by wild b s. The 
oth r f ur s cti n , d signed for 
g n ral us , ar ab u t tandard 
siz. Corridors run th I ngth of 
th gr nhou s so that ach s c-
New apiculture research laboratory 
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tion can be entered separately. 
Another feature is the ventilation 
and cooling system which pulls air 
through evaporative cooling pads 
and across the sections. 
The building was constructed 
primarily for the U.S. Bee Culture 
Laboratory. Personnel inc Iud e 
George E. Bohart (laboratory head 
and specialist on pollination by 
wild bees), Marshall D. Levin, El-
bert R. Jaycox, and William P. Nye 
(apiculturists), and Ross A. Nielsen 
(sub-prof ssional). Studies under-
way or projected for the near fu-
ture include (1) the effect of 
ins cticides on honey bees, (2) the 
behavior of honey bees under con-
trolled conditions, (3) propogation 
of wild bees, (4) development of 
various kinds of bees under differ-
ent temperatures and humidities, 
(5) pollination of red clover and 
t mato s under greenhouse condi-
tions. 
The Federal Vegetable Insects 
Laboratory will occupy one of the 
greenhouse sections and share space 
in the east laboratory. Howard E. 
Dorst, who heads the work of this 
unit, plans to rear colonies of the 
major intermountain vegetable crop 
p sts for detailed biological studies 
and evaluation of effectiveness of 
insecticides. 
The Zoology Department is now 
occupying one of the greenhouse 
sections and shares some of the lab-
oratory space. Donald W. Davis, 
Austin B. Haws, and several of their 
graduat students are using the fa-
cilities for research on alfalfa seed 
chalcids, rodent parasites, and cod-
ling moths. Other smaller projects 
hav already been completed. 
It is expected that this fine new 
facility will greatly assist both fed-
raJ and state research in entomol-
o y. Int rested persons are invited 
t inspect the building, which was 
formally dedicated on October 26, 
1961. 
A new alfalfa pollinator 
for Utah 
M egachile rotundata Fabr., a mall leaf-cutting bee intro-
duced fr m the Old World, reached 
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Utah between 1950 and 1955 and is 
now our third most important pol-
linator (after the honey bee and the 
alkali bee). Recent studies show 
that its numbers can be increased 
by providing it with nesting sites 
and a continuous supply of alfalfa 
bloom from mid-June to early Sep-
tember. Favorite nesting sites are 
3/ 16-inch holes in 4x4lumber, milk 
and malt straws packed into juice 
cans, and rolls of bottle-wrap (a 
heavy grade of rolled corrugated 
cardboard with straws between the 
corrugations). This bee is an effi-
cient pollinator, has a high repro-
ductive potential and a long season, 
is not seriously troubled with para-
sites, and is amenable to manage-
agement under domestic conditions. 
-George E. Bohart 
New way to control insect 
pests with chemical 
sterilants 
DISCOVERY that several chemi-cals prevent reproduction in 
insects could lead to improved con-
trol or eventually aid in eradicat-
ing some of mankind's worst pests. 
USDA entomologists report that 
certain chemicals induce sterility in 
houseflies, mosquitoes, stable flies, 
screwworms, boll weevils, and 
Mexican fruit flies . The researchers 
believe chemical sterilization has 
potential advantages over steril-
izing radiation. 
By treating insects in laboratory-
reared test colonies with minute 
quantities of sterilizing chemicals 
(chemosterilants), the scientists suc-
ceeded in halting reproduction. 
Sterilized females laid no eggs, and 
the eggs laid by fertile females that 
had mated with sterile males did 
not hatch. 
In a preliminary field test ento-
mologists nearly wiped out a popu-
lation of houseflies with a bait 
containing a chemosterilant. The 
bait was applied once a week for 
five weeks to a heavily infested 
refuse dump. At the end of the fifth 
week only a few flies could be 
found, and 99 percent of those cap-
tured were sterile. 
Potential advantages of inducing 
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sterility to control insects were first 
suggested by Dr. Edward F . Knip-
ling, head of USDA entomology 
research. This principle of insect 
self-annihilation is being inten-
sively explored at a number of 
laboratories. 
In the successful screwworm 
eradication program in the South-
east, labora tory-reared screwworm 
flies (adult screwworms), that had 
been sterilized while in the pupal 
stage by exposure to radioactive 
cobalt, were released in screw-
worm-infested areas. Because na-
tive females, after mating with 
sterilized males, laid eggs that did 
not hatch, the screwworm popula-
tion was gradually reduced and 
finally eradicated. 
Entomologists believe that for 
man y insects chemosterilization 
may be more effective and more 
practical than sterilization by radio-
active cobalt. A safe chemosterilant 
could be used in the field to ster-
ilize native insect populations. 
Sterilization of both males and fe-
males would speed reduction of 
the population. Also, the job of 
rearing, sterilizing, and releasing 
males would be avoided, as well as 
any temporary damage that might 
be created by additional insects re-
leased into the area. If the infesta-
tion is large, the entomologists point 
out, field application of the chemo-
sterilant could be more economical 
than releasing sterilized males. 
Agricultural Research Service 
chemists provided approximately 
2,000 chemicals of which the ento-
mologists found more than 70 that 
showed some effect on insect re-
production. Most promising are a 
half-dozen derivations of ethyl-
enemine, a family of relatively sim-
ple organic compounds composed 
of carbon, hydrogen, and nitrogen. 
These chemicals are being used 
under carefully controlled condi-
tions, because their effects on ani-
mals, plants, and beneficial insects 
have not been fully determined. 
However, the scientists are opti-
mistic that chemosterilants will be 
found that can be applied safely 
and effectively against insect popu-
lations. 
K y t th us of chemosterilants 
to cause self-annihilati n of insects 
was the discov ry at Orlando, Flor-
ida, more than a year ago of a 
chemical that sterilizes femal 
houseflies and prev nts them from 
producing fertile eggs, even after 
mating with normal males. This 
discovery led to a more intensive 
search for chemicals that would 
steriliz both sex s of houseflies 
and nth r insects without affecting 
their mating behavi r. 
Chemical growth retardants 
can increase plant salt 
tolerance 
GROWING of plants in highly saline soils may someday be 
possible if current res arch upholds 
early findings. Excessive accumula-
tions of salts in the soil interfer 
with normal growth of crop plants 
in many areas of Utah. 
In the pr liminary studi s mad 
by scientists of the U. S. Depart-
ment of Agriculture, c rtain chemi-
cals that retard plant-stem growth 
were also found to prevent salt 
damage to plants growing in highly 
saline soils. 
Soybean plants treated with 
chemical retardants and grown in 
soil made salty by excess fertilizer 
grew to maturity and produced 
some viable seeds. Untreated plants 
wilted within 24 hours and died 
within three weeks. 
Researchers tested three chemi-
cal retardants - Amo-1618, pho-
pon, and CCC. Each chemical was 
applied to the soil at the rate of 38 
milligrams per plant - the equiva-
lent of 15 pounds of chemical per 
acre. Amo-1618 was also applied 
as a spray to the foliage. 
Seven to 12 days after treating 
the plants with growth-retardants 
the researchers applied fertilizer in 
amounts varying from four to eight 
grams per plant. Four grams of 
fertilizer per 3-inch pot is equival-
ent to about 7,800 pounds per acre. 
Fertilizer is not generally applied 
at these excessive rates in crop pro-
duction. High rates were used in 
this research only because fertilizer 
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is a convenient source of s veral 
diff r nt chemical salts. 
Ch mically r tarded p I ant s 
treat d with four to flv grams of 
f rtilizer were not damaged. The 
plants grew to maturity and pro-
duc d viable seed. Yields were low, 
how v r. Six or seven grams of 
fertiliz r cau ed some damag but 
th plants r cov r d and produc d 
viable s d. 
Plants not tr at d with a chemi-
cal r tardant di d wh n flv or 
mor grams of f rtiliz r wer ap-
pli d. U nr tard d plants r c iving 
four grams of fertiliz r w re dam-
aa d, but r cover d. Eight grams 
f f rtiliz r killed both retard d 
and unr tarded plants. 
Plant-growth retardants ar g n-
rally us d to produc c rnpact 
plants. But in additi n to r tarding 
plant-stem growth, retardants make 
leav s gr ener than those on un-
treated plants. In other exp ri-
ments, bean plants treated with 
plant-growth retardants lived as 
much as 60 p rc nt longer than 
untreated plants. 
Human nutrition and 
consumer use research 
urged 
RESEARCH to d lop n w knowl-edge of human nutrition 
and how cons urn r actually u e 
the food th y buy has b en 
rec mmend d by the ational 
Agricultural Research Advisory 
Committee. 
Too littl is known about how 
various foods and combinations of 
food contribute to health and vi-
tality, the committee said. Thus, 
information is needed on the func-
tions f amino acids, fatty acids, 
carbohydrates, minerals, and vita-
mins a a guide to the production, 
processing, mark ting, and con-
sumption of foods. 
In addition, data also are needed 
on food composition and food c n-
sumption, including the adequacy 
of diets among various s gments of 
the population. . 
Emphasis on six other broad 
areas of agricultural research was 
also urged. These include the need 
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for xpand drs arch on (1) lim-
ination of undesirabl r idu s 
fr m food and fe d (2) conomic 
adjustm nts to balance pr ducti n 
and consumption, (3) s il and wat r 
c ns rvation and manag m nt, (4) 
n w us s for farm and for t prod-
ucts, (5) merchandising and im-
pro ment of mark t quality, and 
(6) prot ction of crops liv st ck, 
forests, and their products from 
disease, pest, and oth r 10 s s. 
R search to prevent und irabl 
r sidues - particularly p sticidal 
NEW PUBLICATIONS 
But 430. Milk bases in the Great 
Basin Area and fadon affeding 
their value, by Rondo A. Christensen. 
Department ctf Agricuhural Eco-
nomics. 
This bulletin discusses the advan-
tages of buying milk bases and the 
problems to be considered in their 
purchase rathe r than waiting to build 
base. 
But 431. Symposium papen on the 
contributions of research to the 
agriculture of the Intermountain 
Area together with the address 
made at the dedicatory ceremony 
of the Crops Research Laboratory 
and the Agricultural R~arch Lab-
oratory, Agricultural Research Serv-
ice, U. S. Department of Agri . uhure, 
at Utoh State University, Logan, 
Utah, Odober 26, 1961 . 64 p_ 
The publication contains papers on 
the development of research in the 
.following areas; sugar beets, nema-
todes, safflower, forage crops, and of 
insects affecting forage and vegetable 
crops. It also contains the dedicatory 
address of Byron Shaw, administrator 
of the Agricultural Research Service, 
' 'The public partnership in agricultural 
research." 
Cir. 143. Reduce losses from brisket 
disease, by Joseph T. Blake. Depart-
ment of Veterinary Science. 8 p. 
This leaflet describe s the symptoms 
of brisket disease and outlines the 
known methods for its prevention and 
cann-ol. 
Copies of any of these publications 
may be obtoined fr.. by writing to 
the Bulletin Room, Agricultural Science 
Building, Utoh State University, Logan. 
ch micals - in 01 e basic work on 
in ct physiol gy and pathology, 
th m taboli m of chemical in 
plant and animals g netic and 
biological meth ds for control of 
w ds, dis as s, and p ts, and d -
v I pm nt of non-toxic ch mical . 
This r arch also includ s work 
on th pr bI m of radi acti r si-
du in agriculture. 
Th mmitt said that s lution 
f c nomic adjustm nt pr bl ms 
\ ill r quir incr a ed r search to 
improv m thods of timating pro-
duction t impro analysi f 
upply, d mand, and pric , to d . 
t rmine th impact f various 
vemm nt agricultural programs, 
to d v lop profltabl production 
adju tm nt , and t appraise for-
ign mark t d mand and comp ti-
tion. Probl ms f low-incom rural 
ar a also call for att ntion. 
Soil and wat r are indispensable 
r source that can be conserved if 
wis ly u ed, th committee said in 
urging studi s to find ways of pre-
v nting loss f soil productivity 
through wind and water rosion 
I aching, oxidation, crop removal, 
oil compaction, and salt accumula-
tion. 
Expansion of basic research on 
th chemical and physical composi-
ti n of agricultural products is 
n ded to find valuable new non-
food us for them. 
Plan resistance to the clover 
seed chalcid 
RESE RCHER at Utah State have d t rmined that clear and 
d finite differenc s exist in alfalfa 
vari ti s in their r istanc to the 
clover d chalcid. More than 
7000 individual plants repre nting 
m r than 300 differ nt kinds of al-
falfa gathered from all over th 
world were xamin d for chalcid 
resi tanc during th summ r of 
1961. Thr e of thes plants were 
found fr of chalcids. These have 
b n moved to the greenhouse for 
further confirmation of resistance. 
Th se same varieties had th least 
chalcid inf station in 1960 also. 
Evidence accumulated suggests a 
115 
116 
Penalty for private we to 
avoid paymmt of poeta"e $300 
Utah State Univenity 
Agricultural Experiment Station 
Lo~an. Utah 
UJ J~ ~irec1or 
Fonn U. Q. Pennit 1142 
POSTMASTER : Please return U unclaimed 
and 
lfal-
in-
CONTRIBUTIONS TO RESEARCH 
August 1 to November 1, 1961 
National Science Foundation 
National Institutes of Health 
U.S. Air Force 
Office of Scientific Research 
Kennecott Copper Corporation 
American Chemical Society 
Petroleum Research Fund 
Esso Corporation 
Thiokol Corporation 
Indian Jute Mills 
National Association of 
Artificial Breeders 
National Parks Service 
National Turkey Federation 
$22,SOO for continuation of study of high 
atmosphere ionization 
$16,800 for study of alkaloid biosynthesis 
and metabolism in the plant 
$12,700 for study of distribution and 
abundance of Bear Lake fish in relation 
to certain environmental factors 
$12,660 for study of effects of anionic 
detergent on aquatic biota 
$12,333 for study of effect of gamma rays 
on the hemolyses of red cells 
$6,842 for study of a possible chemically 
directed mutation 
$16,SOO for study of the effect of struc-
tural changes in the pyrolysis of esters of 
organic and inorganic acids 
$12,SOO for meteorological studies 
$12,11 S.3S for study of base-catalyzed 
acylative decarboxylation 
$10,000 for canal lining studies 
$4, ~OS for the development of a shock 
tube 
$2,SOO for canal lining studies 
$2,SOO for study of early embryonic death 
in dairy cattle 
$1,000 for a study of the vegetation in 
the Green River area above Dinosaur Na-
tional Monument 
$7S0 for study of synovitis in turkeys 
Phorate for the control of 
symphilans and rootmag-
gots in sugar beets 
PH RATE i id f r 
phila 
Drosophila control in 
tomato fields 
. D r t 
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